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The prevalence of obstructive lung diseases is increasing in Scandinavia and worldwide. The reasons for this are not 
known. The prevalence varies between countries but also between different areas within the same country. In 
northern Europe a north-south gradient and also an east-west gradient have been proposed. To our knowledge this 
is the first comprehensive epidemiological study concerning obstructive lung diseases and respiratory symptoms in 
the southern part of Sweden. The prevalence of bronchial asthma, chronic bronchitis/emphysema, respiratory 
symptoms, smoking habits and medication in a random sample of 12 071 adults aged 20-59 years was assessed in a 
postal survey with a slightly modified questionnaire previously used in central and northern Sweden (the OLIN 
Studies). The questionnaire was based on the British Medical Research Council (BMRC) questionnaire. We also 
compared the prevalence figures of asthma found in the postal survey with those reported in the medical records in 
a part of the study area. After two reminders, the response rate was 70.1% (~~~8469); 33.8% of the responders were 
smokers. Among younger (20-39 year age group) individuals, smoking was most common in women, whereas in 
those aged 40-59 years, smoking was more common in men. In all, 469 subjects (5.5%) stated that they had asthma, 
41.6% of whom reported a family history of asthma compared to 15.9% of the study sample not reporting asthma. 
Of all subjects reporting asthma, 60.1% (n=282) answered that they used asthma drugs. Inhaled steroids were used 
by 20.7%. Chronic bronchitis and/or emphysema was reported by 46% (IZ= 392): 28.6% of whom reported a family 
history of chronic bronchitis or emphysema compared to 6.8% of the study sample not reporting chronic bronchitis. 
The most common respiratory symptom in the study population was ‘phlegm when coughing’ reported by 15.1% 
(n=1279). Our data show a prevalence of self-reported asthma of 5.5% compared with 7% reported by Lunbbk 
et al. in northern Sweden, which indicates a north-south gradient. 
RESPIR. MED. (1998) 92, 1337-1345 
Introduction 
Obstructive lung diseases and respiratory symptoms have 
increased world-wide (14). The prevalence of asthma 
varies between countries but also between different areas 
within the same country (l-4). Studies of the asthma 
prevalence in adults in Europe have indicated ranges of 
prevalence between 0.7% and 8.5% with a mean value of 5% 
(2,3). The prevalence of asthma in industrialized countries 
is generally higher than that in non-industrialized countries, 
with some exceptions, e.g. in Western Carolines where 
prevalence figures of 49% have been found, probably due to 
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genetic factors (1). The prevalence of chronic bronchitis and 
chronic obstructive pulmonary disease (COPD) has not 
been studied to the same extent as asthma, but most studies 
give prevalence values in the range of 2Z5% (5,6). 
In Scandinavia, there are a number of postal survey 
studies indicating an increase in asthma prevalence during 
the last 30 years (7,8). A north-south gradient with a higher 
incidence of asthma in northern Sweden has been proposed 
(8;9). However there is a lack of data from the most 
southern part of Sweden. 
The aim of the present postal survey study was to 
investigate the prevalence of obstructive lung diseases and 
respiratory symptoms in adults in southern Sweden. We 
also compared the prevalence of self-reported asthma in 
this study with the prevalence of self-reported asthma from 
the north and central parts of Sweden. Specifically we 
wanted to compare the prevalence figures of asthma found 
in the postal survey with those reported in the medical 
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records from a university hospital and health centres in a 
part of the study area (the municipality of Lund). In 
addition, it was possible to investigate the agreement 
between the known diagnosis of asthma and the answers 
given in the postal survey in that area. 
Materials and Methods 
STUDY AREA 
The study was performed in the southernmost part of 
Sweden, a part of the county of Sk&e which has the highest 
population density in Sweden (84 inhabitants kmd2). The 
study area consisted of the municipality of Malmii (MK), 
the third largest city in Sweden, and the surrounding area, 
the county of Malmohus (MLL). The population of MLL is 
551 961, the majority of whom live in six towns. The 
population of MK is 234 796. 
CLIMATE 
The climate is temperate with an average yearly tempera- 
ture of +8.4”C with wet and foggy winters. The average 
temperature of the coldest month (February) is - 0.5”C 
and the average temperature of the warmest month (July) 
is + 16.8”C. 
STUDY POPULATION 
Four age groups (20-29, 30-39, 4049 and 50-59 years) 
were selected for the study. In each age group samples were 
drawn from the population records by selecting individuals 
born on the same 2 or 3 days in January, April, May, July, 
September and October (MLL) and January, March, June, 
July, August, October and November (MK). This was the 
method in use by the local authorities. In total, 12 079 
individuals (1.5% of the population in MLL and MK) were 
included and there were comparable numbers of men and 
women in all age groups. 
QUESTIONNAIRE 
The questionnaire used in this study was based on the 
questionnaire used in the OLIN Studies (9) which was 
developed from a revised version (5) of the British Medical 
Research Council (MRC) questionnaire (10). 
The questionnaire has previously been used in studies 
performed in the central (11) and northern (9,12) parts of 
Sweden and is currently used in a comparative study 
between Finland, Estland and Sweden (the FinEsS study) 
which is in the process of being published. Some slight 
modifications of the questions regarding occupation and 
time of residence in the study area were made. In addition 
three new questions were added regarding nocturnal 
breathing discomforts, the subject’s own opinion about the 
breathing and whether or not the subject was living close to 
a road with heavy traffic. 
In all, 43 questions were asked, the answers being stated 
as ‘yes’ or ‘noldo not know’. In summary the questionnaire 
dealt with self-reported asthma; chronic bronchitis/ 
emphysema or allergy; a doctor’s diagnosis of asthma and 
chronic bronchitis/emphysema; respiratory symptoms per 
se and due to exposure or due to special circumstances; 
smoking habits and medications, and socio-economic fac- 
tors. Subjects who had stopped smoking more than 12 
months prior to the study were classified as ex-smokers. All 
questions are listed in the Appendix. The questionnaire was 
sent to the study population during the spring of 1992. If no 
answer was received within 2 weeks, a first reminder was 
sent out including a new questionnaire, and finally, after 
another 2 weeks, a second and last reminder was mailed. 
REGISTER RECORDS OF PHYSICIANS 
DIAGNOSIS OF ASTHMA 
A control study was undertaken to identify all subjects in a 
part of the study area with a physician’s diagnosis of 
asthma. This study population was made up of all patients 
visiting the Department of Medicine at the University 
Hospital in Lund and/or health centres in the municipality 
of Lund during 1992 who had received the diagnosis 
asthma bronchiale (493 -) according to the International 
Classification of Diagnoses (ICD-9). The identification was 
made possible using the Swedish Patient Administrative 
System (PAS) which is a computer-based system for the 
registration of patients visiting health centres and hospitals. 
This system has been in use since 1964. Among recorded 
data are the diagnoses registered at each visit by the 
physician. 
STATISTICAL METHODS 
Results are given as a percentage of positive answers to a 
question. Non-responders to single questions are quoted as 
‘no/do not know’. However, the answers to some questions 
were also calculated after exclusion of the non-responders 
(valid percent); this was done when it was essential to 
compare the results with those of other studies using this 
method of calculating. For cross calculating of cross-tables, 
non-responders to any of the questions were excluded. 
Statistical analysis was performed by means of the chi- 
squared test, with two-tailed P-values. Differences were 
regarded as significant when PcO.05. 
The computer-based analysis program SPSS (Statistical 
Package for the Social Sciences, Ver. 7.51 for PC) was used 
in all calculations. 
Results 
PARTICIPATION 
The study sample included 12 073 subjects of whom 5795 
(48.0%) promptly returned the questionnaire. After two 
reminders 8469 subjects (70.1%) had answered the question- 
naire. There was a significantly lower (P<O.OOl) response 
rate in the city of Malmii (58.8%) than in the surrounding 
area of MLL (74.9%). There was no significant difference in 
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TABLE 1. Self-reported diseases by age groups and gender. Percentage of positive answers to the question ‘Have you now or 
have you had any of the following diseases?’ 
20-59 20-59 20-29 30-39 40-49 50-59 years 
All M F M F M F M F. M F 
Asthma 5.5 5.1 5.9 6.6 7.6 4.0 5.1 4.8 5.5 5.2 4.6 
Allergic eye-nose catarrh (hay fever) 20.5 18.7 22.1 25.3 24.2 19.7 23.4 16.9 23.0 13.0 17.7 
Chronic bronchitis or emphysema 4.6 4.1 5.1 3.3 3.3 3.1 5.4 3.8 5.5 6.1 6.5 
Any other lung or airway disease 7.7 6.7 8.6 4.9 7.8 6.0 7.5 7.7 9.6 8.0 9.6 
M, males; F, females. 
response rate between men and women, nor was there an 
age difference. 
HEREDITY AND GENDER PERSPECTIVE 
(questions la, b, c and dj 
Allergic eye/nose symptoms were the most common heredi- 
tary condition and positive family history given by 27.1% 
(n=2296) of the study population in contrast to 52.1% 
(n= 1732) of those with self-reported disease. 
The second most common hereditary condition was 
allergic eczema which was reported by 20.2% (n = 17 14) and 
by 53.4% (n=662) of those with self-reported disease. 
A family history of asthma was given by 17.3% (n= 1467) 
and by 41.6% (n= 195) of those who reported having 
asthma. 
A family history of chronic bronchitis/emphysema was 
given by 7.9% (n=665) of the study population and by 
28.6% (n= 112) of those who reported having chronic 
bronchitis. All hereditary conditions were more frequently 
reported by women than by men (P<O.OOl). In the whole 
population as well as in all age cohorts respiratory symp- 
toms were also more frequent in women with the exception 
of breathlessness, wheeze, or severe cough on effort, which 
were more frequently reported by men in the oldest age 
cohort, 50-59 years. 
ASTHMA 
(questions 2a and 3) 
In the total population 5.5% (n=469) stated they had or 
had had asthma (Table 1). When non-smokers were 
excluded, 6.7% reported asthma, current or past. When the 
non-responders to the specific question, ‘Have you now, or 
have you had asthma?’ were excluded, 6.1% reported 
asthma. Asthma was most frequently reported among the 
younger individuals aged 20-29 years of whom 6.6% of men 
and 7.6% of women reported the disease. 
A physician’s diagnosis of asthma was reported by 4.8% 
(n=405) of whom 93.3% also reported that they suffered 
from asthma. Of the 469 subjects with self-reported asthma 
80.6% reported a doctor’s diagnosis of asthma. 
A number of respiratory symptoms were reported by 
subjects with self-reported asthma (~~~469). In all 69.9% 
(n=328) reported intermittent attacks of breathlessness, 
30.7% (n=144) had long-standing cough and 40.7% 
(n=191) experienced wheezing, whistling or noisy sounds 
when breathing. At least one symptom was reported by 
69.9% (~=328), at least two symptoms were reported by 
31.1% (n= 146) and 17.1% (72=80) reported three symptoms. 
Smokers were more common among subjects with self- 
reported asthma (40.9% vs 33.8% in the total population, 
P<O.OOl). There was also a tendency that ex-smokers were 
more common among subjects with self-reported asthma 
(28.8% vs 25.1% in the total population, P=O.OSS). 
ALLERGIC RHINITIS 
(question 2bj 
Allergic rhinitis was the most common condition reported 
by 20.5% (n=1732) of the whole study population. These 
symptoms were more common in younger age groups. 
There was a female dominance except in the youngest age 
group. 
CHRONIC BRONCHITIS/EMPHYSEMA 
[questions .ZC and 4) 
Chronic bronchitis/emphysema was reported by 4.6% 
(n=392) of the total population (Table 1) and by 6.4% of 
the smokers. Of the total population, 3.7% reported having 
been diagnosed by a physician. Of the study population 
0.9% (n=77) stated to have been diagnosed as having 
asthma as well as chronic bronchitis by a physician. 
Chronic bronchitis was more often reported in the older age 
groups. Of subjects with self-reported chronic bronchitis/ 
emphysema, 46.9% (n=184) were smokers compared to 
33.1% of the total population (P<O.OOl) and 29.8% were 
ex-smokers compared to 25.1% of the total population 
(P<O.O5). In all, 76.7% of subjects with chronic bronchitis 
also gave a history of smoking compared to 58.9% in the 
total population (P<O.O5). 
In subjects with self-reported bronchitis or emphysema 
48.2% (n = 189) reported cough, 58.2% (n =228) had phlegm 
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when coughing and 30.6% (n= 120) fulfilled the classic 
criteria of chronic bronchitis, i.e. cough and phlegm most 
days during 3 months in 2 consecutive years. 
ALLERGIC ECZEMA 
(questioti 2f) 
Allergic eczema was the second most common condition, 
reported by 14.6% (n=1240). In all age groups allergic 
eczema was approximately twice as common in women as 
in men in all age groups (PcO.001). This condition was 
more frequently reported in younger individuals. Details of 
all reported conditions are summarized in Table 1. 
USE OF ASTHMA DRUGS 
[questions 5a, b, and c) 
The use of asthma drugs was reported by 5.5% (n=469), 
4.6% (n=392) as needed and 1.4% (n=121) on a regular 
basis. Inhaled corticosteroids were used by 1.5% (n= 131) of 
the total study sample. 
Asthma drugs were used by 60.1% (n=282) of those with 
self-reported asthma 45.8% as needed and 18.8% on a 
regular basis. Inhaled corticosteroids were used by 20.7% of 
those with self-reported asthma. 
Use of any asthma drug was reported by 47.1% of the 799 
subjects stating that they had asthma symptoms. 
Of those subjects with self-reported chronic bronchitis/ 
emphysema (n=392) 30.6% used asthma drugs 23.7% 
as needed and 11.2% on a regular basis. Inhaled 
corticosteroids were used by 8.7%. 
ASTHMA SYMPTOMS 
(question 6) 
Asthma symptoms defined as ‘attacks of breathlessness 
during the last 12 months’, were reported by 9.4% 
(n=799) of the study sample and by 69.9% (n=328) with 
self-reported asthma. 
If ‘current attacks of breathlessness’ was defined as a 
positive response to at least one of the following questions: 
‘Do you currently use asthma medicines?‘, ‘Have you had 
asthma symptoms during the last 12 months, i.e. intermit- 
tent or attacks of breathlessness? The symptoms may exist 
simultaneously with or without cough or wheezing’. ‘Have 
you wheezing, whistling or a noisy sound in your chest 
when breathing?’ or ‘Do you usually have breathlessness, 
wheeze, or severe cough in special circumstances or due to 
provoking factors?‘, 91.5% (n=426) of those who reported 
having asthma or 5.1% of the study sample fulfilled the 
definition. 
RESPIRATORY SYMPTOMS 
(questions 7, 8 and 9) 
The most common respiratory symptom was ‘phlegm when 
coughing’ reported by 15.1% (n = 1279) of the study sample. 
The second most common symptom was ‘long-standing 
cough’ noted by 12.6% (n=1062). Whistling and noisy 
sound in the chest was reported by 8% of the study sample. 
At least one of the respiratory symptoms was reported 
by 25.2% (n=2138), at least two symptoms by 12.5% 
(n= 1063) at least three symptoms by 5.4% (n=463) and 
finally four symptoms were reported by 1.8% (n= 154) 
of the study sample. Details pertaining to respiratory 
symptoms are summarized in Table 2. 
RESPIRATORY COMPLAINTS DUE TO 
DIFFERENT EXPOSURES AND IN SPECIAL 
CIRCUMSTANCES 
[questions loa, b, c, a!, e, h g, h, i and j) 
A positive answer to the question ‘Do you have breathless- 
ness, wheeze or severe cough on effort? was most common 
and reported by 17.4% (n= 1474). 
The second most common positive answer was ‘Breath- 
lessness, wheeze or severe cough when exposed to cigarette 
or tobacco smoke’ reported by 16.2% (n= 1375). 
The third most common cause of respiratory symptoms 
was exposure to strong-smelling scents, e.g. perfumes, for 
which 11.4% (n=962) reported symptoms. 
The respiratory symptoms and complaints due to differ- 
ent exposures and in special circumstances are summarized 
in Table 3. 
In subjects reporting any lung symptom smoking was 
more common (42.7%, n= 1186) compared to the whole 
population where 33.8% (n=2861) reported smoking. 
On the issue of variation of sex, this is separately 
reported in the section of ‘Heredity and gender perspective’. 
SMOKING HABITS 
[question 13) 
A total of 33.8% (n=2861) of all responders (n=8469) were 
current smokers and 25.1% were ex-smokers. Thus, a total 
of 58.9% of the total population gave a positive smoking 
history (Table 2). Among younger individuals in age groups 
20-29 and 30-39 years, smoking was more common in 
women. The largest difference was seen in the age group 
30-39 years, where 39.6% women smoked compared to 
31.7% men. In the older age groups 40-49 and 50-59 years, 
smoking was more common in men. There were more 
smokers in MK (37.6%); (large city) than in MLL (32.5%) 
(rural and smaller towns) (P<O.OOl) (Table 4). 
‘REGISTER PREVALENCE’ OF ASTHMA IN THE 
MUNICIPALITY OF LUND 
In 1992, the University Hospital in Lund and the health 
centres in the municipality of Lund served a population of 
170 877. 
In 1994, 2680 subjects (mean age 44 years, range 20-94 
years) with the diagnosis of asthma (493 -) belonging to 
the municipality of Lund were identified using the Patient 
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TABLE 2. Airway symptoms and smoking habits by age groups and gender. Percentage of positive answers 
All 
20-59 20-59 20-29 30-39 40-49 50-59 years 
All M F M F M F M F M F 
Have you had asthma 
symptoms during the last 12 
months, i.e. intermittent or 
attacks of breathless? The 
symptoms may exist 
simultaneously with or 
without cough or wheezing 
Have you now or have you 
had long-standing cough 
during the last years? 
All 12.6 
Smokers 16.4 
Ex-smokers 10.9 
Non-smokers 10.3 
10.8 14.1 10.9 1 4.5 10.5 14.2 10.6 14.6 11.2 13.3 
14.3 18.3 14.9 1 9.9 14.7 17.8 14.2 17.9 13.5 17.3 
8.3 13.7 11.9 1 6.7 7.2 12.8 6.6 12.5 9.5 14.2 
8.8 11.6 9.1 11.6 8.6 11.8 8.2 11.7 9.4 11.3 
Do usually have phlegm you All 15.1 15.0 15.2 13.6 14.7 14.8 15.9 14.8 14.1 17.0 16.0 
when coughing or do you Smokers 22.9 22.5 23.3 17.5 22.9 25.6 17.5 21.5 17.7 25.3 21.2 
have phlegm on chest your Ex-smokers 14.1 13.7 14.6 21.1 19.2 14.9 14.0 10.6 12.8 13.6 14.6 
when coughing which is Non-smokers 10.4 10.5 10.4 11.5 8.4 9.5 11.2 9.4 10.2 11.4 11.9 
difficult to bring up? 
All 9.4 
Smokers 12.2 
Ex-smokers 10.5 
Non-smokers 7.6 
7.3 11.3 7.6 11.9 6.3 11.0 5.9 11.5 9.6 lo,9 
9.0 15.1 9.3 15.7 I.7 14.1 7.3 14.6 11.8 16.4 
9.0 12.2 12.8 17.9 7.7 11.6 7.5 10.6 10.0 11.5 
6.1 8.9 6.4 9.4 5.8 8.8 4.6 9.7 7.6 8.0 
M, male; F, female. 
TABLE 3. Respiratory symptoms due to different exposures and due to special circumstances by age groups and gender. 
Positive answers, in percentages, to the question: ‘Do you usually have breathlessness, wheeze, or severe cough?’ 
20-59 20-59 20-29 30-39 4049 50-59 years 
All M F M F M F M F M F 
On effort 17.4 15.9 18.8 16.0 22.6 14.2 18.3 15.2 17.1 18.2 16.6 
In cold weather 7.5 6.2 8.7 7.0 11.1 6.1 7.3 4.2 6.7 7.3 9.2 
In cold and foggy weather 8.9 6.6 11.1 5.6 11.1 6.7 9.6 5.9 10.9 8.0 12.7 
By cigarette or tobacco smoke 16.3 14.4 17.9 11.8 19.6 13.7 16.1 14.0 17.1 18.0 18.4 
In dusty places 9.7 8.5 10.7 4.8 10.6 7.3 10.0 8.0 11.2 10.6 10.9 
By car exhaust fumes in towns 8,8 7.3 10.1 7.9 9.6 7.3 8.2 7.8 11.5 9.4 11.1 
By strong smelling scents, perfumes etc 11.4 8.8 13.7 9.0 11.3 7.8 12.7 7.7 15.5 11.7 15.4 
By pollen, e.g. birch, grass 7~3 6.4 8.0 7.9 8.9 6.2 9.3 5.5 8.4 5.0 5.7 
By furred animals 4.9 3.8 5.8 6.2 7.0 3.0 6.4 3.7 6.0 2.3 3.9 
By stress 6,l 4.5 7.5 2.7 6.4 3.6 7.0’ 4.4 8.4 7.2 8.2 
M, male; F, female. 
Administrative System (PAS). Some 1533 individuals 
received the diagnosis of asthma at the University Hospital 
in Lund and 1273 individuals received the diagnosis of 
asthma at the health centres in the municipality. A total 
of 126 individuals were diagnosed at the hospital as well as 
at the health centres. With a total population (age 20-90+ 
years) of 127 457 subjects in the catchment area, this gave a 
‘register prevalence’ of 2.1%. 
According to the questionnaire distributed to 12 071 
randomized individuals in the same geographical area, the 
self-reported asthma was 5.5% and the prevalence of a 
physician’s diagnosis of asthma was 4.8%. 
PREVALENCE OF SELF-REPORTED ASTHMA 
COMPARED TO A PHYSICIAN’S DIAGNOSIS 
OF ASTHMA ACCORDING TO THE PATIENT 
ADMINISTRATIVE SYSTEM (PAS) 
Thirty-eight subjects belonging to the municipality of Lund 
answering the questionnaire were identified in the Patient 
Administrative System (PAS) with the diagnosis of asthma 
(493 -). Of these 38 subjects 28 (73.7%) stated that they 
had asthma, seven said no and three did not answer the 
question. Twenty-six subjects (66.7%) stated that they had 
been diagnosed as having asthma by a physician. 
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TABLE 4. Smoking habits by age groups and gender. Percentage of positive answers 
20-59 
All 
20-59 20-29 
M F M F 
30-39 40-49 
M F M F 
50-59 years 
M F 
Smokers 33.8 33.1 34.4 29.7 32.8 31.7 39.6 37.8 36.3 33.1 29.5 
~5 cigarettes per day - r 7.3 7.6 6.9 11.5 8.9 8.0 8.4 6.4 6.5 4.6 3.8' 
5-14 cigarettes per day- ’ 14.0 11.3 16.4 9.8 15.8 9.9 17.6 14.1 15.9 11.5 16.3 
> 15 cigarettes per day- ’ 13.6 15.1 12.2 8.8 8.8 14.6 15.2 17.9 15.4 18.9 9.9 
Ex-smokers 25.1 27.3 23.1 10.8 12.9 40.1 19.0 34.1 29.8 23.9 25.2 
Exposed to smoke at home 16.3 16.5 16.2 20.7 17.8 17.0 32.1 14.9 14.1 13.4 13.2 
M, male; F, female. 
Discussion 
ASTHMA 
The aims of this study were to investigate the prevalence of 
asthma and respiratory symptoms in an area in southern 
Sweden. Although asthma is a common disease there is no 
overall definition which includes both the clinical situation 
and the epidemiological setting. 
Here we found different prevalence figures of asthma 
depending on the way the prevalence figures were deter- 
mined. Asthma symptomsidefined as a positive answer to 
the question ‘Have you had asthma symptoms during the 
last 12 months, i.e. intermittent or attacks of breathless- 
ness? The symptoms may exist simultaneously with or 
without cough or wheezing’, gave the highest prevalence 
figure of 9.4%. When combining a positive answer to this 
question with a positive answer to at least one of the 
questions relating to current breathing symptoms or the use 
of anti-asthma drugs, the figure of prevalence decreased to 
4.2%, which is lower than both the cumulative figure of 
5.5% found when asking ‘Have you now or have you ever 
had asthma?’ and subjects’ report of a physician’s diagnosis 
of asthma which gave a prevalence figure of 4.8%. 
When the medical records in a part of the geographical 
study area were reviewed, a prevalence of 2.1% was 
received, which was the lowest asthma prevalence figure 
found in this study. This discrepancy between the preva- 
lence rates of self-reported/diagnosed asthma and ‘regis- 
tered asthma’ is probably mainly explained by the fact that 
cumulative prevalence is being compared with point preva- 
lence. Even if this figure can be considered as a point 
prevalence, we believe that it is lower than expected om- 
pared to the other prevalence figures. Another explanation 
might be that a majority of those reporting asthma or 
asthma symptoms may have only mild symptoms and thus 
did not consider themselves affected enough to seek medical 
advice. We could not investigate the diagnosis registers of 
private practitioners but they are few in the investigated 
geographical area, and thus not believed to influence the 
results in any significant way. Despite the small number of 
individuals identified in both the questionnaire and the 
register records, we think a comparison is interesting. 
The question ‘Have you now or have you had asthma? 
identified 72.3% (n=28) of the patients with a diagnosis of 
asthma. 
Asthma is reported to be underdiagnosed in many 
countries (13,14). In the present study, this notion gains 
support from the fact that 8% of the study population 
complained of ‘wheezing whistling or noisy sound in the 
chest when breathing’ and 9.4% reported having ‘asthma 
symptoms’. 
In a study by McWhorter et al. (15) asthma prevalence 
figures were found to be independent of age, gender or 
smoking habits. However, in the present study the cumula- 
tive prevalence of self-reported asthma was higher in the 
younger cohorts. According to the definition of cumulative 
prevalence of asthma (‘Have you now, or have you ever had 
asthma?‘) an increasing frequency of asthma with increas- 
ing age could be expected. The highest reported cumulative 
prevalence of asthma was found in the young adults (20-29 
years). This might indicate a true increase of the disease 
especially among women. Another explanation could be a 
recall bias in elderly people, diagnostic preferences of the 
doctors and that access may vary by age. In contrast to 
studies by Gulsvik (16) and by McWhorter et al. (15) we 
found higher asthma prevalence in smokers compared to 
non-smokers. 
A difference in asthma prevalence between countries (1,2) 
and within the same country has previously been reported 
(9,ll). In Sweden, a north-south gradient with a higher 
prevalence of asthma in the northern part of the country 
has been proposed (9). This is supported by the present 
study, which was performed during the same year as the 
OLIN Study using the same questionnaire with some slight 
modifications. Unhealthy indoor climate and exposure to 
colder air have been suggested as explanations for the 
higher prevalence in the northern part of Sweden. However, 
conditions for house dust mite are better in the southern 
part of Sweden which may favour mite-induced asthma in 
these parts. 
The cumulative prevalence figure of self-reported asthma 
in this study is similar to that of 5.2% (17) and 7.0% (6.5% 
for men and 7.4% for women) (18) respectively reported in 
Denmark and 5% reported in Italy (19) but higher than 
4.1% reported from France (20). 
The use of asthma drugs in a population has also been 
used as a measure of asthma prevalence. In this study, 5.5% 
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of the study sample, which is the same figure as for 
self-reported asthma, gave a positive answer to the use of 
any asthma drug. In patients with self-reported asthma 
20.7% used inhaled steroids, which is a high figure com- 
pared to the current therapy tradition in many countries, 
but might reflect the current treatment in western Europe. 
Recent reports from other parts of Sweden have shown a 
discrepancy between the use of anti-asthma drugs and 
self-reported asthma. Larsson et al. (11) found 0.4-l% 
lower figures for use of anti-asthma drugs compared to the 
prevalence of self-reported asthma. 
CHRONIC BRONCHITIS 
The epidemiology of chronic bronchitis and COPD is not as 
well described as that of asthma. In Sweden prevalence 
figures between 4% and 9% have been reported (9,21). In 
the U.S.A. the prevalence of COPD has been estimated to 
be 55% (22,23). Isoaho et al. (24) reported 12.5% of the 
men and 3% of the women as having COPD. 
In the present study 4.6% of the population reported 
chronic bronchitis, which is higher than the 4% reported in 
the study from northern Sweden (9). However, only 30.6% 
(n= 12Q) fulfilled the classic criteria of chronic bronchitis, 
i.e. cough and phlegm most days during 3 months in 2 
consecutive years. This low figure can be explained by the 
fact that not only chronic bronchitis is included in a 
positive answer but also emphysema and COPD. There 
might also be a recall bias of symptoms in the answers. As 
can be expected, the majority were smokers and found in 
the oldest cohort (50-59 years). Compared to the total 
population the frequency of smokers or ex-smokers was 
higher in those reporting chronic bronchitis. However, 
among females the frequency of self-reported chronic bron- 
chitis was unexpectedly higher than among men in all but 
the youngest cohort 20-29 years. Smoking was more com- 
mon in women reporting chronic bronchitis compared with 
men (51.1% vs 41.2%). 
RESPIRATORY SYMPTOMS 
Respiratory symptoms were very common in the investi- 
gated population and reported by a total of 25.2%. A single 
symptom was reported by 12.7% and three symptoms were 
reported by as many as 3.6% of the study population. In 
general more respiratory symptoms were reported from the 
population living in the city of Malmli compared to the 
surrounding area of MLL. The occurrence of respiratory 
symptoms in this survey was strongly associated with 
smoking habits. However, even ex-smokers reported more 
symptoms compared to non-smokers. These findings are 
similar to those previously reported (9,25). Surprisingly 
more respiratory symptoms were also found in ex-smokers 
in the younger cohorts, 20-29 years, where the history of 
smoking could be suggested to be relatively short. 
The association between smoking and respiratory symp- 
toms was especially strong for ‘wheezing, whistling or a 
noisy sound in the chest when breathing’, where the symp- 
toms were 3.4 times more common in smokers than in 
non-smokers. 
In general more respiratory symptoms were reported in 
the older age groups. 
SMOKING HABITS 
The frequency of smokers found in the present study was 
similar to the results found in other questionnaire studies in 
Scandinavia, although we found some slight but interesting 
differences. Compared to previous studies (9) which 
reported smoking to be more common in men (34% rs 27%, 
P<O.OOl); we found smoking to be more common in 
women (34.4% vs 33.1%, PcO.05). The largest difference 
was found in the 30-39 years age group (39.6% women vs 
31.7% men, P<O.O05). Lundback et al’s. study was per- 
formed 1985-1986, while this study was undertaken in 
1992. These results can be interpreted as an increase in 
smoking in women, especially in young women. Smoking 
was also more common in MK (the third largest city in 
Sweden) compared to MLL (the surrounding area including 
six smaller cities) (37.6% vs 32.5%, P<O.O05). 
GENDER PERSPECTIVE 
In the present study there was a strong gender difference 
with a female dominance in almost all findings. In the 
literature, various gender differences have been reported. 
Boys have been reported to have a greater prevalence of 
asthma than girls (14). This was evident in younger age 
groups and disappeared in the 15-17 years age group (26). 
Among Swedish teenagers asthma has been found to be 
more than twice as common in girls as in boys (27). Girls 
reported more lower-airway symptoms than boys (27). In 
adults, both a male and a female dominance have been 
reported (21,2X-30). McWhorter et al. (15) reported similar 
prevalence rates in males and females for asthma but 
Nejjari et al. (31) reported a strong gender difference in 
asthma prevalence with a total cumulative prevalence of 
6.1% with a male predominance of 7.3% compared to 52% 
of women. The figures of current asthma were 2.8% in men 
and 2.2% in women. Bjljrnsson et al. (32) found that 
women reported cough more frequently but no other 
gender difference was found. 
No gender differences in respiratory symptoms were 
found in the study from northern Sweden (9). Here we 
suggest that the increasing smoking habits in women have 
contributed to an increase in respiratory symptoms and 
smoking-related respiratory diseases. Another reason might 
be that women are more aware of symptoms than men and 
report more. 
RESPONSE RATE 
The overall response rate of 70.1% was lower than pre- 
viously reported in Swedish studies. Lundback et al. had a 
response rate of 86.2% (9) and Larsson et al. had a response 
rate of 90% (11). However, our response rate was higher 
then previously reported by Charpin et al. (19) who had a 
response rate of 63%. 
1344 P. MONTNBMERY ET AL. 
The reason for this might be the fact that the question- 
naire was administrated just prior to the summer holiday 
season and was forgotten. 
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Appendix 
QUESTIONNAIRE 
Answer by crossing on the relevant line if no other instruc- 
tions are given. 
1. Have any of your parents, brothers or sisters, or 
children had: 
(a) Asthma 
(b) Allergic eye-/nose catarrh (hay-fever) 
(c) Chronic bronchitis or emphysema 
(d) Allergic eczema 
9. Have you wheezing, whistling or a noisy sound in your 
chest when breathing? 
2. Have you now, or have you had, any of the following 
diseases: 
(a) Asthma 
(b) Allergic eye/nose catarrh (hay-fever) 
(c) Chronic bronchitis or emphysema 
(d) Any other lung or airways disease 
(e) If yes, which? 
(f) Allergic eczema 
3. Have you been diagnosed by a doctor as having 
asthma? 
4. Have you been diagnosed by a doctor as having chronic 
bronchitis (bronchitis) or emphysema? 
5. Do you currently use asthma medicines (permanently 
or as needed)? 
If yes: 
(a) As needed 
(b) Permanently 
(c) I use inhaled steroids every day (Pulmicort or 
Becotide) 
6. Have you had asthma symptoms during the last 12 
months i.e. intermittent or attacks of breathlessness? 
The symptoms may exist simultaneously with or with- 
out cough or wheezing? 
7. Have you had long-standing cough during the last 
years? 
8. Do you usually have phlegm when coughing, or do you 
have phlegm on your chest which is difficult to bring up? 
If yes: 
(a) Do you bring up phlegm when coughing on most 
days during periods of at least 3 months? 
(b) Have you had such periods during at least 2 
successive years? 
10. Do you usually have breathlessness, wheeze or severe 
cough: 
(a) during exertion 
(b) in cold weather 
(c) in misty/foggy weather 
(d) in dusty places 
(e) from cigarette or tobacco smoke 
(f) from car exhaust fumes/in towns 
(g) from strong smelling scents, e.g. perfumes, spices, 
cleaner, printing ink etc. 
(h) from pollen, e.g. birch, grass 
(i) from furred animals 
(j) from stress 
11. Have you during the last 12 months awakened due to 
cough, breathlessness or ‘tightness’ in your chest? 
12. How would you characterize your breathing? 
(a) I very seldom have problems with my breathing 
(b) Occasionally I have problems when breathing 
(c) My breathing is never quite well 
13. Do you smoke? (smokers also include those who smoke 
a few cigarettes or pipe fills a week, and those who have 
stopped smoking during the last year) 
If yes: 
How many cigarettes do you smoke per day? 
(a) Less than 5 
(b) 5-14 
(c) 15 or more 
If no: 
(d) Have you been a smoker but stopped smoking 
more than a year ago? 
(e) Does anyone else in your family smoke? 
14. Do you live close to a road with heavy traffic? 
15. What is your current work/occupation? 
16. How many years have you been working in this occu- 
pation? 
17. If you have had another job/occupation for at least 5 
years, please state what: 
18. How many years have you been living in the Malmiihus 
county? 
